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Record-Breaking Drought

Sept 2013

Intensity:

00 Abnomalby D ry - D3 Extreme D mught

D1 Moderate Drought - D4 Exceptional Drrought

D2 Severe Drought

CLIMATE

B I 0 oms LI ke It H Ot A link exists between global warming and

the worldwide proliferation of harmful
Hans W. Paerl' and Jef Huisman® cyanobacterial blooms.
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Early Challenges

 Unprepared to investigate blooms reports and
dog deaths
— Lack of staff training & response materials

— Unsure who key contacts are for counties, cities,
water body managers

— Public Health officials hesitant to respond without
clear guidance

e Lack of consistent message in response to
media calls

e Lack of communication with the public about
HABs

US EPA ARCHIVE DOCUMENT
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California Strategy

Freshwater HABs Assessment and Support Strategy Framework

Response to HAB Events

Ambient Monitoring

:

Risk Assessment

v

=
o —————

Assess Risk at all
Scales

Historical analysis

Ongoing satellite imagery
analysis

Landscape risk assessment

v v hd
' Long Term
m - - -
e Immediate Event Event Response Waterbody Monitoring
Response _
B e local action
L2 Initiate monitoring plans
[
= Alert public e management
= Collect data and remediation
strategies
B [ |
- Infrastructure v
3 s Sateiltsimacery Monitor at State and
Té s Centralized Website Regional Scale
o » Event Response Guidance Documents o T
=T # existing monitoring programs
P = Laboratory Resources
o e Training and Education * Analyze status and trends
E e Applied Research and Tool Development = Satellite monitoring
.- #  OQutreach

. Some work by various Mostly funded
agencies . through SWAMP

Mo work currently
. being done
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SWAMP

California
Strategy

Centralized Portal for Bloom
Reporting & Information
Dissemination

Surfoce Water
Ambient Monitoring
Program

Event Response Guidance

California Freshwater Harmful Algal Blooms
Assessment and Support Strategy

Standard Operating Procedures
for Monitoring & Sampling

Beverley Anderson-Abbs
Meredith Howard

Karen Taberski

Laboratory Resources Roatsminad

SWAMP-SP-3B-2016-0001

Education & Outreach

Jamry 2006

Satellite Imagery for Early
Bloom Detection

http://www.waterboards.ca.gov/sanfranciscobay/water_issue
s/programs/SWAMP/HABstrategy_phase%201.pdf

Build Partnerships
(CA CyanoHAB Network)
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California Centralized Website for Bloom Reporting and
Information Dissemination

St rategy | http://mywaterquality
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ting our waters?
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California Harmful Algal Blooms (HABs)

HAB events represented below are voluntarily reported to the State Water Board's Surface Water Ambient
Monitoring Program. Data provided are for general information purposes only and may contain errors. The
exact location, extent and toxicity of the reported bloom may net be accurate and may not be affecting the
entire waterbody. The data are subject fo change as new information is received. Please check back for
updates.

* More detailed information on freshwater HAB events

Bloom Last Verified

| .
o 11/1/2015 = 12/8/2016
»’ -
®
°. s fang
Earson City
® -
Sacramento
San Fr-;".i%
5a! Juse ®
©
L1 ] Fresno

.ca.gov/ haEs/ index.html

EET -

I MONITORING COUNCIL

Work Groups

HABs Links

Toolbox

Report a Bloom

Signs and Guidance for Posting
Field Guide and Forms
Resources for Labs

News and Announcements

Current Advisories
Bulletins & Newsletters
California CyanocHAB Network

Questions Answered

What are harmful algal blooms?

(a]

o
o
o
=

What are harmful algas?
Why are they imporiant?
Where do they come from?
Why should | be concerned?
What are the impacts?
= Swimming & recreation
= Drinking water
n Fish & shellfish harvesting
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Event Response Guidance

.
Table 1. CyanoHAB Trigger Levels for Human Health
¥
I i i [2b) (23]
Caution Warning RLC o e _—
. 0 i Lo %
z Action Trigger | TIERI Sorinall S sign
m Primary Triggers *
E Total Microcystins b 0.8 pug/L 6 ug/L 20 pg/L >
3]
Anatoxin-a Detection ° 20 pg/L 90 pg/L ’—I sampling for La::..:'tal',ls':s -+ ree——
see Narrative COMEIRMED
H H Post
: Cylindrospermopsin 1 pg/L 4 g/l 17 pg/L Tl
sign |
U Secondary Triggers 1
. . YES
Cell Density (Toxin Producers) 4,000 cells/mL - - 14g) [4b] fa]
- - - A Action Trigger Ly ‘Warning Tierl & Danger Tier
Site SPECIﬁC Indicators of Cyanobacterla BIOOmS, scums, - - Taxins or Cell Density >| wo | Toxins > Tier | Levels in NO | Toxins = Tier Il Levels in
a mats, ect Triggers in Table 17 Table 17 Tahle 17
7 . RO
YES
m ? The primary triggers are met when ANY toxin exceeds criteria. is)
} b Microcystins refers to the sum of all measured microcystin variants. (See Box 3) Is the waterbody
© Must use an analytical method that detects < 1pg/L Anatoxin-a. posted?
CAUTION
. n : - | Does waterbody Return to Box 3
Harmful algae may AN A ‘ ' @ st Continue sampling at the
m ' | . appropriate frequency
For your L
e — Toxins from algae
;OLI can swim I? this vi'ate‘ h l
ut stay away from algae
and su{m in¥he water,g arm peop ea - . - Remove ing. |
Toxins from algae in this water can | @‘ |
Keep children awa K i i j
< (B et &) e swimmin l harm people and kill animals R Drart 5252016
1l 3 . .
on the sfiore Stay out of the water until further notice.
For fish caught here, throv Stay away from scum, and ‘ Do not touch scum in the water or on shore.
@ aw;y guts and df;m Imclie cloudy or discolored water. . .
with tap water or bottle . . . .
: D t th ter f Do not let pets or other animals drink or go into the water or St t d G d f F h
LLl ater e oo B EE) 2o atewide Guidance for Fres
Call _ Boiling or filtering will not
Call your doctor o veterinarianif Take e Wator et .
For information on harmful algae, go to mywat 2 Do not eat fish or shellfish from this water. °
For local informatis tact:
[fy] ~=F—— Water Harmful Algal Blooms in
« Skin rashes, eye irritation Do not use this water for drinking or cooking.
: . Diarrhea, vomiting Boiling or filtering will not make the water safe. .
Call your doct terinarian if yo : - = - -
e e T T T e Recreational Waters

For local information, contact: - Diarthea, vomiting - Convulsions and death

Call your doctor or veterinarian if you or your pet get sick after going in the water.
For information on harmful algae, go to my i itoring_council _network
For local information, contact:

http://www.mywaterquality.ca.gov/habs/resources/index.html#recreational




Standard Operating Procedures for
Monitoring & Sampling

http://www.mywaterquality.ca.gov/habs/resources
[field.html

California
Strategy
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MONITORING COUNCTIL

Portals Work Groups HABs Links
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SWAMP's California Freshwater Harmful
Algal Bloom Field Guide

VWelcome to the California Freshwater Harmiul Algal Bloom Field Guide, prepared by

the Surface Water Ambient Monitoring Program (SWAMP). The goal of this manual

is to provide easy-to-use, individually downloadable guidance documents, forms, and iﬂkﬁ:?ﬂwﬂﬁ:ﬁoring
standard operating procedures (S0Ps) for responding to possible harmiul algal Pregram

blocoms (HABs). The topics covered in this field guide are listed on the side of this

page for easy navigation.

* Mot sure which resources you need?
Download our visual guide to assist you in selecting field forms and methods. *Coming Soon®

Before Heading Out . . .
Health and Safety Guide

Protecting the health and safety of field personnel is of the utmost importance in any type of
environmental sampling. Collecting samples in and arcund wafer bodies experiencing HAEs has
additional risks because some HABs can produce toxing, which can poison livestock and wildlife, as well
as humans. Caution and safety procedures should be used fo prevent direct contact with a bleom.

Field personnel should read and familiarize themselves with the information contained in this Health and
Safety Guide before visiting 2 monitoring site.

= Download Health and Safety Guide
Site Reconnaissance SOP

Project staff should gather information about a menitoring site before and during an inifial site visit It is
imporiant to understand where the site is located, who owns and manages the land where you want to
sample, and if there are any access limitations or safety issues that field personnel will encounter.

This Site Reconnaissance SOP provides procedures and helpful tips for compiling information about the
site before and during a site visit.

= Download Site Reconnaissance SOP

Table of Contents

Before Heading Out. . .
= Health and Safety Guide
= Site Reconnaissance SOP

Making Observations and Measurements in the
Field
= Field Sheet and Chain-of-Custody Forms
Visual Guide fo Observing Blooms
= Field Microscopes SOP
= Field Fluorometry SOP
= Field Toxin Detecfion Test Kiis S0P

Collecting Samples for Laboratory Analysis
= Toxin Sample Collection SOP
= Microscopy Sample Collection SOP
= Fluorometry Sample Collection SOP
= Laboratories for Analysis Guide

Interpreting the Data & Posting Advisories
= Cyanobacteria and Known Toxins Chart
Guide to Interpreting the Lab Report
HAE Incident Response and Posting
Advisonies Guide
Submitting Data to SWAMP
Incidents of Toxin Exposure

Gloszary
Contacts
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Standard Operating Procedures for
Monitoring & Sampling

Cyanoscope

aladi,

Field =
Sampling
Kits :

FluoroSense ™ Handheld Fluorometer

Test Strips




Ca | iforn ia Laboratory Resources

http://www.mywaterquality.ca.gov/habs/resources/

St rategy index.html#laboratory

CyanoHABs Laboratory List

The purpose of this laboratory list is to readily provide information about laboratories capable of analyzing water samples @
for cyanobacteria and the toxins cyanobacteria can produce. This list is not intended to describe any regulatory
requirements or make any laboratory endorsements. The laboratories are listed in alphabetic order. Please note —

laboratories should be contacted prior to submitting any samples. Many laboratories discussed flexibility in prices and the
need to coordinate any sampling and analysis. {This list was last updated September 2016}

Cyanotoxin Analysis

Sample Storage/ Shipping

Laboratory Matrix Cyanotoxin Method MDL (pg/L) RL (gL} Response Time R il e

W, AW microcystins, total ELISA contact lab contact lab Goto Fedex
DW, AW microcystins LC-MS contact lab | contact lab Beaglebioproduct.co | overnight.
Beagle Bioproducts Inc. DW, AW microcystins LC-MSMS | contact lab | contact lab 2 day response m for sampling kits & Samples
Contact: (614) 682-6588 DW, AW anatoxin-a ELISA contact lab | contact lab time. 24 hours shipping containers Sicieiodd
infoi@beaglebioproducts.c DWW, AW cylindrospermopsin ELISA contact lab | contact lab response time for purchase. e
om DWW, AW saxitoxing ELISA contact lab | contactlab | upon reguestand Go to swhz?.::nhi
Location: Columbus, OH DW, AW anatoxin-a LC-MS contact lab | contact lab additional fees. | peaglebioproducts.co | frozen and
DWW, AW cylindrospermopsin LC-MS contact lab | contact lab m for sampling guide shipped
D'W, AW saxitoxins LC-M5 contact lab | contact lab and more details. Monday.
DWW, AW microcystins, total ELISA 0.10 cantact lab
DWW, AW anatoxin-a ELISA 0.10 contact lab Response time
BEMD GEMNETICS_LLC DWW, AW cylindrospermopsin ELISA 0.04 contact lab next day from

LABORATORY DW, AW saxitoxins ELISA 0.015 contact lab sample receipt

STUBEEE AR [ Ean oW, AW domuoic acid ELISA 3 contact lab N Mirs, Frozen or on wet ice s

customer service@bendge delivery), and preference

netics.com Tissue [shellfish) microcystins ELISA contact lab | contact lab rush services
Location: Sacramento, CA Tissue (shellfish) saxitoxins ELISA 0.015 contact lab | (same day) can be
Tissue [shellfish) domaoic acid ELISA 30 contact lab arranged.
Tissue (shelifish) okadaic acid ELISA 100 contact lab

CA Animal Health and Food Mote: Lab analyzes samples related to animal
Safety Lab (CAHFS), heafth. The lab can analyze animal samples (tissues
UC Davis and stomach contents) related to possible animal contact lab | contact lab contact lab contact lab

Contact: (530) 752-7578 exposures to cyanotoxins from harmful algal
Location: Dawvis, CA blooms.
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Education and Outreach

http://www.mywaterquality.ca.gov/habs/
resources/index.html#informational

EZE -

algal blooms affectmg our waters?

%m GAL BLOOM NETWORK OF THE uurum ATER-QUALITY MONITORING COUNCIL
Ny - - -

Informational Presentations

» 2016 One Day Workshop on Identifying and Responding to Cyanobacteria Harmful Algae Waterblooms in California -
Recorded June 14, 2016 at the University of California, Davis
These lectures, organized by the State Water Resources Control Board's Training Academy and OIMA's Surface Water Ambient
Manitoring Program (SWAMP) in cooperation with UC Davis Extension, were recorded and can be viewed on YouTube.

HABs Workshop Video Playlist

Introduction: Goals of Workshop 9:35

Lecture 1: History and Biology of Harmful Algae Blooms (HABs) National and International Approaches to Detection,
Management and Mitigation 56:13

Lecture 2: Sampling, Handling, Storage and Shipment of CyanoHABs 46:09

Includes guidance on their classification as hazardous substances.

Lecture 3: Cyanobacteria taxonomy, identification, enumeration and biovolume determination 1:07:16

Lecture 4: SWAMP Freshwater HABS Program and Resources & CCHAB Voluntary Guidance Updates 52:47
Lecture 5: Management and mitigation options, a ground level approach 46:20

Lecture 6: Lab —
handling and enumeration 23:15

2015 Lecture: An Introduction to Using Dichotomous Keys to Identify Organisms Causing Harmful Algal Blooms (HABs) 5:08

+ Califonia Water Quality Monitoring Collaboration Network's Cyanobacteria (Blue-green algae), January 2016
+ Widespread Prevalence of Cyanobacteria & Cyanotoxins from a Variety of Califormia Waterbodies 1:09:28
+ The California CyanoHAB Network (CCHAB) 42:21

Genetic Testing of Cyanobacteria Blooms 49:27
Biotoxin Gene gPCR Assay for the Aquatic Motoring and Management of Biotoxin Risk 49:58

+ Other Presentations

CyanoHABs Field Testing Presentation - May 31, 2016

s Western Regional Epidemiology Network - May 21, 2015

Monitoring and Assessment Partnership Webinar - May 19, 2015

Identification of CyanoHABs-discussion of taxonomy keys plus some discussion/demonstration of sampling,

H (35
SWAMP
Surface Water
Ambient Monitoring
Pragram
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California Satellite Imagery for Early Bloom Detection
St rategy http://www.mywaterquality.ca.gov/habs/where/satellite.html
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California Building Partnerships

http://mywaterquality.ca.gov/monitoring_

St ra te gy council/cyanohab_network/index.html %Qf‘e'zluTY

CA Cyanobacteria and Harmful Algal Bloom Network
(CCHAB)

Partnership of state, federal, and local agencies, tribes,
and non-governmental organizations

ST,

l\ UCDAVIS e
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IVERSITY OF CALIFORNIA

HNIH billl

RS\  Santa Clara Valley

WL TS | A= Water District
v A'a‘ Kzs‘;q .-Lg science for a changing worl y . ”h;::" o 2 ;
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Under the overarching guidance of the
California Water Quality Monitoring Council
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Lessons Learned

e Prepare for response BEFORE it is necessary

- i Our Disaster Recovery Plan
A9 nzlyEl : Goes Something Like This...
— standard operating procedures —

— responders contact list
* Press releases and talking
points important
 More outreach needed
— public education & “healthy habits”
— treatment methods & toxin release
— State legislature & state, county, city agencies



Lessons Learned

Must Recognize Impact of Benthic River Blooms

" Toxins present during entire sampling period (June — October)

® 3 sample methods = 3 different pictures of toxin conditions

Russian River
Samples collected Microcystin Anatoxin

9/11/16 (SPATT 8/29/16 - (liver toxin) (neurotoxin)
9/11/16)

3.474 ng toxin /

SPATT .
g resin

ND

Water Grab ND ND
Algae Grab >15,750 ug/L

" High concentrations of anatoxin in algae, non-detects in water

US EPA ARCHIVE DOCUMENT

® Low concentrations of microcystin

" Low level of planktonic cyanobacteria
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Lessons Learned

Must Recognize Impact of Benthic River Blooms

Toxins present during entire sampling period (June — October)

3 sample methods = 3 different pictures of toxin conditions

Russian River
Samples collected Microcystin

9/11/16 (SPATT 8/29/16 - (liver toxin)
9/11/16)

3.474 ng toxin /

SPATT .
g resin

Water Grab ND

Algae Grab

Anatoxin
(neurotoxin)

ND

ND

>15,750 ug/L

High concentrations of anatoxin in algae, non-detects in water

Low concentrations of microcystin

Low level of planktonic cyanobacteria




Lessons Learned

Must Recognize Impact of Benthic River Blooms

Some cyanobacteria prefer fast flowing water

Anatoxin appears to be toxin of highest concern

Method of laboratory analysis is important (ELISA vs LCMS)
SPATT deployment time matters

US EPA ARCHIVE DOCUMENT
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Remaining Challenges

Lack of legislative mandate = lack of staff,
funding, & authority

Building monitoring & response partnerships
takes time

Monitoring & lab analysis is expensive

Need to address bloom “risk factors”

Benthic river blooms
pose a new/
different

challenge
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Katharine Carter

CA North Coast Regional Water Quallty Control Board
Katharine.Carter@waterboard

707-576-2290 '

Ali Dunn (General State

CA State Water Resources
Ali.Dunn@waterboards.ca. gov
916-319-8458

Marisa VanDyke (Lab ratory Methods & Analysis)
CA State Water Resources Control Board
Marisa.VanDyke@waterboards.ca
916-322-8431
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